INTRODUCTION
An examination of the literature pertaining to the use of goal programming in the personnel function, reveals a number of contributions. Some of these contributions concern aggregate personnel décision making, such as determining the number of people to hire to adequately staff an opération [8] and determining the optimal mixture of employees possessing a variety of skills [12, 15, 18] . Some of these contributions concern the development of a model that will solve a multitude of personnel problems [3] while others deal with very speci&c personnel décision making topics such as promotion [17] .
The subject of merit compensation Systems can be divided into two gênerai catégories. One major category concerns the use of money as a motivator [2, 5, 19] . This issue is dealt with in the literature by the development of compensation 
The University of Nebraska-LincoLn. models that are uni-level within an organization. Specifically the models concern merit compensation for upper level employees [7, 16] while others concentrate on lower level workers [9] . The second major category represents a collection of solution processes that deal with a narrow or spécifie topic of personnel management. Such topics as salary equity [1, 6, 20] and job évaluation [11, 13] are typical of this collection. No aggregate plans or processes for installing an aggregate merit increase system was discernible for existing literature.
The purpose of this paper is to introducé a systematic procedure for analyzing annual merit pay increases at the various levels of a large organization using a goal programming model. The name of the organization will be withheld to ensure corporate security. A goal programming approach at various hierarchy levels of décision making allows responsible management to see the effects of possible décisions before they are finalized. The criteria upon which décisions are made will be unique to a given organizational level. Goals and the priorities set on the accomplishment of those goals reflect management's interprétation of Personal and organizational needs. To simplify the approach, rate increases are given to each subordinante functional unit expressed as a percentage of the total annual salary expense (straight rate -without overtime) rather than a dollar amount.
Merit rate review processes are lengthy and time consuming. They require thoughtful judgement by management and can do much damage to subordinates morale if not properly administered. Management must be aware of the criteria affecting wages, some of which are: 1) the prevailing wage within a skill group; 2) the ability of the firm to pay for wage increases; 3) how the cost of living is affecting employees; 4) productivity of employees; 5) the bargaining power of employees; 6) firm job requirements (present and future), and the like [4] , At the higher management levels, the ability of the ûrm to pay increased salaries will be of paramount importance, while at the supervisory level rewarding individual performance and potential will be of greatest importance. The procedure discussed in this paper provides a means by which décisions on wage increases can be quickly tested to see if the desired results are produced.
The gênerai procedure consists of five steps. First, it will be necessary to détermine what resources are available (Le., pool dollars available for distribution). Second, what désirable results (goals) would we like to accomplish (i.e., a spécifie rate increase to a certain group). Third, of the désirable results, what priority is set on the aeeomplishinent of each. Fourth, the problem is formulated for goal programming solutions. Finally, the fifth step involves the évaluation of the resulting goal programming solutions to détermine if they are acceptable. If the results are not favorable, priorities may require reordering or goal adjustment before a new solution can be obtained.
To illustrate this procedure, the remainder of this paper présents an application of a merit pay increase throughout an organization. The next section describes the organizational structure of the firm, followed by the application of the model.
FUNCTIONAL LINE ORGANIZATIONAL STRUCTURE
An example of a functional line organizational structure is shown in figure. Four companies are under Zêta Corporation. Company A has four reporting company divisions. One of these divisions, Engineering, has six subdivisions. As shown, Subdivision B has Hard-Core Technology Departments and Soft-Core Technology Departments under its functional direction. Although functional and project authority is structured at lower levels, individual salary disbursements are the responsibility of the department manager. A bottoms-up évaluation process is used to form ordinal ratings of department personnel and a tops-down merit adjustment is made based on these évaluations.
Monetary allocation to lower divisions in the form of annual salaried rate increases must be made at each level shown. In addition, the corporate level must décide on the total compensation to be disbursed. Total rate increase to the corporations must take into account both internai and external factors.
THE MODEL

Generalized model
The generalized model for a goal programming problem is: The following sections of this paper demonstrate how this model is used to allocate a merit pay increase at each level of the organization. In gênerai, the model is formulated to the corporate level to allocate the merit increase to each of the companies. This is followed by a model of the company level for each of its dimensions and this process is contained until the merit pay reaches the individual employee.
Corporate level
Four large companies form the Zêta Corporation. Company A is a large high technology défense contractor. Company B produces military and indus trial electronic products. Company C is a computer service supplier which leases computers from the manufacturer and then sells time and service to customers located across the country. Company D manufactures large industrial products. Each company's aggregate salary as a percentage of the corporate total salary expense is given in table I. The chief executive officer of Zêta Corporation believes that adequate profitability can be maintained and growth accomplished with an average salary rate increase of 6.5 percent. This proposed rate increase will match the projected cost of living index for the coming year; yet will indicate to customers, the publie, and stockholders that the corporation is serious about keeping cost as low as is practically possible in an inflationary period. Since some of the companies within the corporation are heavily involved in défense contracting and these company costs are quite visible, it is necessary to restrict wage increases. However, it is also necessary to give adequate raises to employees to hold their loyalty and attract new personnel.
To formulate the merit pay allocation into a goal programming model the merit increase priorities have to be established. Consistent with the company's désire to maintain the employee loyalty and attract new personnel, the organization wants to allocate the entire 6.5 percent increase (i.e., P y ).
Company A is stable, profitable, and in the midst of the development phase of several new products. Expansion of business in défense contracting has increased demand for personnel in many engineering and manufacturing specialties, thereby driving up wages. To compete for new personnel and hold present staffing, it is estimated that Company A's salary increase should be at least 7 percent (i.e., P 2 ).
Company C has become a highly successful opération since its establishment a decade ago. The company has constantly expanded and is currently undergoing further expansion with the establishment of new field offices. To support this expansion, salaries must be increased by at least 8 percent (i. e., P 3 ).
Because of transfers of programming and technical personnel between Company B and Company C, it is feit that Company B should have a rate increase not less than 2 percent under Company C (i. e., P 4 ). Salaried personnel in Company D should be given at least a 6 percent raise to hold personnel for future expansion (i.e., P 5 ). The goal programming solution indicates that ail priorities are met with the exception of P 5 . That is, Company D is given a 5.53 percent salary rate increase rather than the preferred 6 percent increase. The solution is subjectively evaluated as acceptable to management; therefore, the rates just computed are allocated to the next lower level (company level).
Company level
Company A has three major operating divisions and several smaller divisions. Salaried employee expense is greatest in the Engineering division, followed by Production, Quality Assurance, and the remaining smaller divisions grouped under one heading as shown in table III. This company has been allocated 7 percent of present cost from the corporation to cover salaried rate increases (i.e., P 6 ). Engineering has determined that it is not compétitive in salary structure and will require a 7 percent annual increase for the next 3 years to attract new engineers and retain present personnel (i. e., P 7 ). Production volume has been declining for the past several years and is expected to continue for the next 2 years until new designs go into production. Management sees no reason why production salaried employees should not be satisfied with a 6 percent raise (i.e., P 8 ). Quality Assurance should be kept within 1 percent of Production on the low side (i. e., P 9 ). The smaller groups should get at least an 8 percent raise to overcome past inequities in wage allocations (i.e., Pio)-
The goal programming problem formulation foliows:
Minimize Z = subject to; 0.715
-ds =6,
and:
The solution to this problem formulation is presented in table IV. The results of this goal programming solution indicate that all priorities are met, and in addition, Division C will have available a 4.27 percent increase. This is higher than originally proposed; therefore Jf management feels it is too large, it could be reduced. Priorities could be redefmed or goals adjusted to make some new allocation. In terms of total dollars, the relative salary expense of Company C is small (3.7 percent).
TABLE IV
Computational results
Variable
Subséquent levels
At each of the subséquent levels (i.e., divisional, subdivisional, and departmental) similar models to those developed for the corporate and company levels are developed. Thus, the divisional level model's solution allocates salary rate increases to the subdivisional units within the company. The subdivisional level model's solution allocates salary rate increases to the departmental units. Finally, with the development of the department level model the salary rate increases for the individual employees are allocated.
IV. MODEL LIMITATIONS AND IMPLEMENTATION
Model limitations
One of the major limitations of this procedure as well as most goal programming applications is that it requires substantial input of information from the potential users. The model forces décision makers to assess appropriate merit increase rates at each level of the organization. These merit increase goals are then compared with available resources to see if they can be achieved. Since these merit increases would have to have been calculated for évaluation purposes, the task of plugging the data into the model should not limit the use of this procedure severely.
Another limitation is the potential size of the resulting programming model when formulated for a large organization. Because of the large number of interactions required in solving a goal programming problem, existing computer programs cannot solve large problems [10, 14] . This limitation can be overcome by arbitrarily subdividing the number of components existing at a particular level in the organization into smaller units that can therl be treated as separate problems.
Implementation
The salary compensation model presented in this paper is solution segmented at each functional allocation level. This top-to-bottom stepwise procédural approach offers conceptual simplicity and ease of implementation. In most organizations, this could represent a "first stage" in the development of a more complex working model. Further model development would require the following model construction:
1. A salary needs forecast model structured for compatibility with the salary compensation model. 2. An integrated salary compensation model which incorporâtes most of the features of the model discussed in this paper without the need for solution at intermediate levels.
Potential applications
Goal programming has application in merit rate reviews where a large number of organizational divisions exist and many décision factors are involved. Where six or more subordinate functional units exist and many décision factors complicate traditional computational methods, goal programming may provide the quickest and most reliable solution. Policy constraints may exist on merit rate increases per functional unit such as minimum increase, maximum increase, différences between units, multiple of rate increases between units, and combinations of these four items. These are suggested as subject matter of further research in this area.
V. CONCLUSION
A systematic merit rate review procedure has been demonstrated in this paper that can be of value to personnel managers and managers in gênerai. Upon notification of an allocated rate increase for his personnel, a functional unit manager can distribute this increase to subordinate functional units using the techniques just described. It is also possible to test décisions in advance using several assumed rate increases. By adjusting some constraints and/or rearranging priorities, an optimal solution can be derived in a relatively short time even in rather complex rate review situations.
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